Kew Observatory.* The records extend, in the present case, from June 1,1847, to December 31, 1872, and consist of differences (always taken to be of positive sign) between the highest and the lowest values of easterly declination observed by Grubb's declination mag. netometerf on every observation day of the period. Until the end of the year 1865 the observation day was the Gottingen astronomical d a y ; after that time it was the Bombay civil day. The daily differ, ences were obtained from hourly observations made on all days except Sundays and a few holidays in each year. Grubb's declination magnetometer is of the well known form described in the Report of the Committee of Physics of the Royal Society, 1840 (p. 13). Up to 1868*00 each individual entry in the register of the scale-reading of the instrument was at once converted into easterly declination in minutes, and the daily ranges are the differences of such converted readings, but after the date named the differences of the scalereadings were first taken, and then converted into minutes. The ranges include the effect of disturbance.
-* 6 9 -*44 1 -*35 -* 5 7 -* 4 7 -* 5 5 -* 6 7 -* 6 3 i 13. For the sake of comparability with Dr. Stewart's results for tew, which may possibly refer to winters a year later in every case han those named above, we have repeated these calculations on that apposition, and have obtained, in lieu of series (N ) and (P ) the olio w in g:-Phase of lun atio n (0)
(4) The series (IT), (N7)* (P ), (P') are curved in figs. 9 to 12. Conrary to the Kew series, they show that the temperature-range is ;omewhat less when sun-spots are excessive than when they are lefective, the mean values of the several series being -*17, -'21, -'54 and -'50 respectively. Figs. 9 and 10 are much alike, and imply that the general winter lunar variation found in this way is rahject to a pronounced change of character during the time of leficient sun-spots, having superimposed upon it a variation of single oeriod and of greater range than its own. This affords a partial explanation of the great difference between the curves of winter unar variations for the first -sixteen and last seventeen years (figs. 5 A nd 6 ) , the latter period being made up of years of deficient sun-spots in greater degree than the former period. Table I .-Containing Monthly Means (48 to the year) of the Diurnal which the Middle Date is the very commencement of the Tear eclination-Range, th u s :-January (0 ) gives the M onthly Mean of liaary (1) that for one Week after the commencement, and so on. *859. 1860. 1861. 1862. 1863. 1864. 1865. 1866. 1867. 1868. 1869. 1870. 1871. 1872 . : Mean. $•17 3*08 2*65 2*79 2*91 2*14 3*00 2*71 2*38 2*00 2*32 3*23 3*15 2*92 2*84 | *42 3*09 2*90 2*70 2*96 2*41 3*15 2*95 2*90 1*82 2*69 2*96 3*28 2*99 2*96 |<60 3-18 3*05 2*89 3*02 2*53 3*34 2*88 2*84 1*90 2*94 2*95 3*32 V08 3*04 fl *39 3*19 3*05 3*19 3*02 2*66 3*24 2*93 2*79 2*13 2*97 2*86 3*21 3*89 3*08 $•44 3*20 3*02 3*29 2*85 2*82 2*95 2*90 2*75 2*09 3*03 3*21 3*24 3*97 3*03 Sa-30 3-19 2-86 3*05 2*72 2*66 2*94 2*98 2*29 2*21 2*69 3*36 3*07 3*90 2*94 $•12 3*04 2-97 2-97 2*65 2*69 2*69 3*10 2*06 2*17 2*48 3*40 3*18 3*96 2*86 %-15 3*26 2*95 2*53 2*60 2*69 2*50 2*83 2*13 2*04 2*39 3*36 3*32 3*42 2*79 3 -57 3-36 3*26 2*51 2*65 2*87 2*53 2*87 2*13 2*30 2*60 3*12 3*40 3*62 2*92 B*81 3-61 3-54 2*99 3*07 3*17 2*83 2*92 2*20 2*52 2*84 3*48 3*90 4*25 3*16 4*33 4*35 3*90 3*72 3*17 3*28 3*13 3*13 2*84 2*85 3 .5*88 6*74 5*85 5*31 5*22 5*18 4*60 3*79 4*50 4*35 5*86 6*60 6*01 5*54 5*32 5-84 6*69 5*57 5*13 5*37 4*87 4*38 3*73 4*59 4*22 6*01 6*94 6*44 5*58 5*34 5-84 6-34 5*76 5*00 5*46 4*67 4*16 3*58 4*76 4*15 6*10 6*67 6*31 5*85 5*26 5-55 6-50 5*98 5*10 5*23 4*63 4*45 3*57 4*62 4*06 6*09 6*96 6*09 6*16 5*28 5-31 7 -52 6*05 5*47 5*31 4*87 4*71 3*62 4*49 4*14 6*33 7*03 6*55 6*28 5*40 5-65 7*99 6*62 , 5*84 5*05 5*23 4*95 3*71 4*62 4*68 5*85 7*19 6*82 6*23 5*59 6-48 8-47 7*04 5*80 5*12 5*82 5*01 4*13 4*50 5*25 5*92 7*62 7*13 6*46 5*85 8-81 8-36 7-15 6*08 5*18 6*06 4*76 4*39 4*70 5*90 5*93 7*70 7*45 6*46 6*16 9-00 7*67 7*11 6*01 5*19 6*18 4I *77 4*43 4*72 6*36 6*25 7*60 7*44 6*61 6*25 8-82 7*12 7*05 5*82 4*96 5*92 4*82 4*59 4*47 5*83 6*35 7*64 6*87 7*07 6*15 6-84 6-63 6*41 5*40 4*62 5*45 4*82 4*09 4*16 5*31 5*89 7*45 6*38 6*95 5*79 5-56 6*14 5*62 5*20 4*29 4*61 4*50 4*15 3*80 4*94 5*50 6*86 5*82 6*45 5*28 5-06 5*82 4*90 4*60 3*67 3*82 4*25 4*01 3*36 4*16 4*30 6*27 5*04 5*98 4*64 i 4-65 5-02 3*83 4*13 3*46 3*17 3*84 3*75 3*19 3*70 3*59 5*37 4*47 5*13 4*07 i 4-44 4*02 3*29 3*68 2*98 2*87 3*33 3*56 3*03 3*18 3*21 4*55 3*94 4*25 3*48 4-00 3-34 2*93 2*85 2*67 2*63 3*24 3*14 2*63 2*45 2*71 4*22 3*53 3*62 3*00 ; 3-37 2*78 2*69 2*62 2*53 2*40 3*13 2*82 2*57 2*18 2*53 3*83 3*17 3*15 2*72 2-89 2*52 2*60 2*34 2*49 2*12 2*87 2*51 2*21 2*11 2*53 3*43 300 2*74 2*54 2-66 2*35 2*40 2*30 2*58 2*03 2*71 2*51 2*33 2*14 2*40 3*11 2*83 2*66 2*48 2-73 2*21 2*34 2*41 2*65 2*13 2*39 2*59 2*39 2*31 2*45 2*76 2*50 2*75 2*51 j 8-24 2*37 2*53 2*43 2*62 2*26 2*21 2*62 2*35 2*45 2*57 2*48 2*48 2*72 2*58 3*43 2*42 2*81 2*51 2*45 2*54 2*27 2*49 2*41 2*29 2*70 2*46 2*47 2*94 2*62 3*50 2-45 2*89 2*64 2*27 2*56 2*41 2*36 2*09 2*17 2*91 2*51 2*47 3*03 2*65 3*52 2-64 2*89 2*67 2*15 2*95 2*59 2*26 2*00 2*34 3*32 2*7 2*76 ... 2*75
for each point being reckoned = 1 0 0 0 ," which f r e v a n d r u m are curved on the same f o r m -the former in a weaker and he latter in an interrupted line.
4.
On these curves we may remark that they present such a general correspondence of movement, and approach to simultaneity, that any co n c lu sio n s as to the relations of the declination-range to solar 'activity that may he drawn in respect of one of them w ill apply generally in respect of the others also. The sun-spot period is distinctly followed by them a ll-three showing the maximum of 51859-60, and two the minima about 1856 and 1866-67. The Uneral correspondence of the curves will perhaps be most readily a p p r e h e n d e d by noting the most marked cases of departure from i t : fchese are-(1) that the elevation, in the middle of 1859, in the Kew and Bombay curves, has no counterpart in that of Trevandrum, but only a slight inflection of a continued r ise ; (2) that the depression, at the beginning of 1861, at Trevandrum and Bombay, is all but absent 5 at Kew ; and (3) that the elevation, near the end of 1862, at Kew and Trevandrum, has no counterpart at Bombay. ! Features of the Trevandrum and Bombay curves that are perhaps worth noting are that the great rise from 1856 to 1860 begins earlier and ends later at Trevandrum than at Bombay, that i t begins lower land ends higher, and that the turnings at beginning and end are sharper in* the same case.
C. L u n a r A nnual Variation.

D. Semi-annual Lunar Variation.
5.
The processes by which the lunar variations of declination-range have been brought out were the same as were applied to the tempera ture-ranges in paragraphs 7 to 13 of the preceding investigation ; but the observations made use of in the case of the declination-ranges are those for the twenty-five winters and twenty-five summers em braced between 184775 and 187175. In this case a lunation was taken to be a winter one if the middle of it occurred between the 1st October and 1st April, and the remaining lunations were taken as summer ones ; and-in correspondence with this-the elimination of the part of the winter or summer lunar variation due to the annual variation of the declinatibn-range was effected by the same division of the year in respect of summer and winter. The following table shows the mean values of the declination-range for each of the eigh t phases of each of the 309 lunations of the period, and the summer lunations are distinguished in it by having their serial numbers enclosed by parentheses. L u n a tio n co m m en cin g n ew m oon. <0) , S e p te m b e r 10, O ctober 10, N ovem b er 9, D ecem b er 8, J a n u a r y 7, F e b ru a ry 5, M arch 6, A p ril 4, May* 4, J u n e 2, J u ly 1, M 31, 2*095 3*296 3*022 2*838 2*895 2*506 2*623 2*321 6*449 6*838 5*991 6*339 6*696 6*504 5*912 6*450 9 9 5*900 5*801 6*103 5*340 5*957 6*613 6*048 5*365 
L u n a tio n co m m en cin g new m oon. 6. The whole series of 309 lunations of Table III gives the follow ing results :- 
7.
The groups of years taken, in this case, as years about the times of maximum sun-spots, and as years about the tim es of minimum sun spots, were the same as were used in the similar inquiry respecting temperature-ranges (paragraph 12), except that here the records under discussion stop at 1871-75 and both sets of winters include that of 1870-75 to 1871-75. The results given by the lunations of the first set !0f winter half-years are-for minimum and maxim um sun-spot times ; respectively :-Sun-spots and Terrestrial Phenomena. 259 (I) and those given by the second set of winter half-years a r e :-
The selected lunations of the summer half-years g iv e -for minimum and maximum sun-spot times respectively:- 
(5) (6 ) 
Sum m er v a riatio n (m inim um period The amplitude of the variation corresponding to the sun-spot varia tion is like the absolute declination-range, and even in greater propor tion, much greater in summer than in winter. On the other hand, the supposed sun-spot effeet on the lunar variation is greater in winter than in summer, the winter curves (figs. 5 to 8) being much bolder than the summer curves (figs. 9 and 10) : the former are, indeed, of greater range and equally definite, though different, in character with the absolute winter variation shown in fig. 2. 
E. Variations which seem to depend on Planetary Configurations.
9. The periods chosen for examination with respect to variation of declination-range are the same as were selected by Dr. Stewart in our model paper, v iz : (a) the period of conjunction of Venus and Mer cury, (/3) the solar period of Mercury, and (7) the period of conjunc tion of Mercury and Jupiter. Assuming with Dr. Stewart, that as the periods differ little from three months,* three-monthly values of the phenomenon will be nearly free from any inequality depending on the periods, and that differences between the monthly and the three-monthly values will exhibit any such inequality as may exist, we have sub tracted the three-monthly values from the monthly values referred to L paragraph 3, thus obtaining a table of differences (48 to each year) oo be re-arranged successively in three new tables, in lines correspond ent to the respective periods-one line to each period.
The dates of conjunction and perihelion respectively having been ,aken from the " Nautical Almanac," the differences were divided into sets in such a manner that the mean dates of the first and last differ ences of each set never encroached on the preceding or following period. The number of differences in a set were, for the periods (/3) Lnd (<y), always either twelve or eleven, and when only eleven they U re increased to twelve by repeating either the last difference of the Preceding set or the first difference of the following set, whichever Was the nearer in point of time to the intervening period. The period W) is so variable that the number of differences in a set varied from Seventeen to twenty-one; when seventeen they were increased to nineseen by repeating the preceding and following differences; when eighteen they were increased to nineteen in the same manner as eleven were increased to twelve in the case just described; when twenty the two first or two last numbers were replaced by the mean of them whichever was furthest in point of time from the middle of the inter vening period ; and when twenty-one the two first and the two last 
